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We have recently reported thiesults of our
studies of*Mn - >Cr isotope systematics in vari-
ous objects in thesolar system: angrites, chon-
drites, eucritesMars, and the Moon[1]. These
studies are based dwigh precision measurements
of the abundances of tA#n decay product >Cr
(T of >Mn is 3.7 Ma).The resultsshowedthat
the relative abundance of the radiogeti@r is a
function of theradial distance fronthe Sun. This
gradient may either be due to an earddial
Mn/Cr fractionation inthe nebulaor, at present
more likely, an original®Mn heterogeneity. To
extend the®Mn - *°Cr systematics to another me-
teorite class whave studied the pallasi@molon.
Another reasorfor our investigation of a pallasite
was to combine the chronological information
which is provided by thé®Mn - *°Cr isotope sys-
tem with the'®’Re**Os isotopadata for pallasites

Within normal uncertaintieés-10 ppm) thisvalue

is the same athat inchondrites [(D.48¢) and as
that calculatedrom the®Mn - >Cr systematics in
the angrites((D.48¢). If this agreement is not co-
incidental, this suggesthat the pallasite source
material had a chondritin/Cr ratio. It also indi-
cates thathere is no detectable heterogeneity of
>Mn between the chondritengrite, and pallasite
parent bodies. MoreoveQur new data on the
>Mn - >*Cr isotope systematics in diogenites and
cumulate eucritesombined withordinary eucrites
[6] showthat the difference in the originafMn
abundancedetween theHED parentbody and
chondritess, if it exists at allmuch smaller than
wassuggested by the eucriiataalone[1]. Thus,
for samples fronthe asteroid belt measured so far
there does nappear to be ansignificant hetero-
geneity of>*Mn and, therefore, théMn - >Cr

[2] as an attempt to obtain a better constraint for chronometecan be used to date objects and proc-

the decay constant 6fRe. The directlyneasured
value of1.64 x 10" a* [3] which is currently in
use has an uncertainty 8¥%. The recentlyrefined
values ofA(**'Re) of 1.66 x 10" &' [4] and of
1.666 x 10" a’ [5] seem to be moraccurate but
they are based upon assumptigrestaining to the

esses within the asteroid belt.

The **Mn/>*°Mn ratio of (1.220.19) x 1 in
Omolon is essentially the same thsit inthe an-
grite LEW86010 (LEW) (updated value:
(1.25:0.07) x 10 ). Omolon isthus 0.20.9 Ma
older thanLEW. The absolut®b-Pbage of LEW

absolute ages of iron meteorites and may requireis 4557.860.4 Ma [7]. Converting the relative age

further refinement.

We have measuretdCrP°Cr, and Mn and Cr
concentrations in chromitéChr) and in two oli-
vines (Olv 1, OIv2). All three samples show ex-
cess *Cr. The measured®Crf<Cr ratios, ex-
pressed ine units (1 part in 10), and the
*Mn/**Cr ratios areshown in theFigure. The ex-
cesses of°Cr in the olivinesare corrected for a
small spallation contributionvhich is calculated

of Omolon into an absolute age we obtain

4558.@¢1.0 Ma. Although metallographicooling

rates for pallasitemdicate extremely slowooling

at low temperatures({LC°/Ma, e.g. [8]), the iso-

topic closure of thé®Mn - **Cr isotope system in

Omolon olivinesand chromites a4558.G:1.0 Ma

is consistent with a mucfastercooling rate (50-

100 C/Ma) at least in the high-temperature range.
It wasshown in[2] that the **’Re*'Os isotope

from the direct measurement of the spallation Cr data for pallasites areonsistent with those for

isotopic composition in the adjacent metal phase.
The >°Cr excesses (Figur@re correlatedvith
the respectivé®Mn/>*Cr ratios andhe datapoints
form an isochron whose slope define$Mn/>Mn
ratio of (1.220.19) x 1@ at the time of isotopic
closure. At the chondritic™Mn/>*Cr ratio of 0.76
the corresponding excess oICr is [0.52 «.

[IAB irons: the datapoints forthe pallasites fall
along the well-defined 1IAB whole-rock isochron
with a slope 0f0.078480.00018.Assumingthat

the formation of Omolorwas contemporaneous
with that ofthe other pallasites arttlatthe Re-Os
system in the metal closed at the same time as
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Mn-Cr in Olv and Chr, using a slope of notedthatthe uncertainties iA(**Re) calculated
0.078480.00018 and an absolutge for Omolon  here do not include the uncertainty of thet@ser
of 4558.@1.0 Ma we calculate a decay constant calibration (11.6% [4]) which, at present, is a
AM*Re) = (1.6580.003) x 10 a’. This value, limiting factor for the refinement of the absolute
presentlyour bestestimate with an uncertainty of precision of thé*’Re**’Os dating method.

only [0.2%, is 1.1%higher than the direct ex-

perimental determinatiof8] and agreesvell with Acknowledgments: We are grateful to Yu.A.
the value ofl.66 x 10" &t [4]. In amore recent Kolyasnikovand theRussian Meteoritical Committee

compilation[9] it was shownthat theslope for the ~ OF Providing the Omolon sampleCh. Maclsaac did
. . the chemical separatiorsnd measured the Mn/Cr
pallasite data may be slightly lower ratios by AA
_(0-071887040-00025) than that fotlABlS resulting References: [1] Lugmair G.W. et al.(1996),
in A(**'Re) = (1.64%0.005) x 10" a'. However,  LPSC XXVII, 785. [2] Shen J.J. et al. (199@bstr.
there still is adilemma when thateeper slope for 59" Meteor. Soc., A128. [3Lindner et al.(1989),
the combined IVA+IVBRe-Os data [4] igonsid- GCA 53, 1597. [4] Shen J.J. et al. (1996CA 60,
ered. If thiswere atrue primary featurethen  2887. [5] Smoliar M.I. et al. (1996)Science271,
)\(187Re) could be ablgh as1.669 x 1011 a'l and 1099. [6] Lugmair G.Wand Shukolyukov A. (1997),
we would be forced to concludéat the Re-Os trl]gg\zmhé;n(]:isf[snlel_?ua?mslé G'VY('?D”S G;(Iserli.i.q
system in the pallasitesdosed considerabliater ( ); ' - [BBuseck P.RandGoldstein

J.I. (1969), GeolSoc.Am. Bull. 80, 2141. [9] Shen
than theMn-Cr system. Wenote, howeverthat J.J., Papanastassiou D.Agnd Wasserburg G.J.

the slopes for IVA and IVB obtained by [4] are not (ig%) pers. comm.
in agreement with those {®]. It also has to be

Figure: The**Mn - >Cr isotope
1.5 ' : ' . ' ! ! system inthe pallasite Omolon.
The excesses ofCr relative to
- the terrestrial value are ex-
pressed it units (1 part in 19).
The variation of*CrP?Cr with
- 5Mn/*%Cr indicatesthat **Mn
o~ was still extant at the time of
m o~ solidification of this meteorite.
o ! - The slope of the best fit line
by - defines a®*Mn/**Mn ratio of
) = ! i
- (1.29:0.19)x 10° at that time.
The difference between the
!53Mn,|'55l'-.'1n = (1.29+0.19) x 105 | >3Mn/**Mn ratio in Omolon and
in the angriteLEW86010 corre-
e(53)] = +0.4220.08 1 sponds to a time difference of
I | ' | | | | : 1  0.20.9 Ma. This, combined
0.0 : q = . ' = : = with the absolute Pb-Plage of
o 1 2 3 4 5 6 7 B |Ewse010 of 4557.80.4 [7],
tll*"f'l..|'11"||||"*"El:‘.;r yields an absolute age for
Omolon of 4558.91.0 Ma.
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